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Description 



^ OLyURETHANE COMPOSITIONS 
vCl Technical Field 
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The present invention relates to a polyurethane 
composition, ana more precisely. a polyurethane composition 
characterise* m that a hindered phenol antioxidant and a 
specific amide compound is compounded in a polyurethane. 
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^Background of the Invention 
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Poiyurethai.es are usually obtained by a polyaddition 
J reaction of a polyisocyanate and a polyhydroxy compound, and 
Si are used in a number of field, including fibers. fii ms . * oanier 
leathers, paints, adhesives and the like, because of their 
excellent physical properties with, elasticity. 

It has been known, however, that polyure thanes aare liable 
pj*o be discolored or colored, for example, caused by oxidized 
5 nitr ° 9en 9ases * *«*icularly, when polyurethane* are 
produced for fiber-use, discoloring or coloring occurs in 
routine uses such as a use in clothing. Therefore, a demand 
exists for a superior property of preventing discoloring or 
coloring - 

in addition, it has been known that polyurethane is 
liable to be discolored or colored by heat and is yellowed 
by thermal history curing the course of production . processing 
and the like. Therefore, a demand also exists for a property 
of preventing discoloring or coloring caused by heat . 

As a composition for presenting discoloring or coloring 
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of polyurethanes by oxi fl i 2e d nitrogen gases, h.at or the lUe, 
a composition in which a hindered ph.no! antio.iflant and a 
S6miCarba8ide -""Pound are confounded in polyurethane has 
been proposed (Japanese Patent Publication No. 2.6 25.508). 

It had. however, not only a problem that a property of 
preventing di 3 coloring or coloring by oxidized nitrogen gases 
was in S u ffici ent hut also a problem that a property o C 
Preventing discoloring or coloring hy heat was i nsU f fi ci e „ t . 
in addition, as a composition for preventing discoloring 
10 or coloring of polyurethane* by oxidised nitrogen gases or 
Jjj the like, a composition in which an amide is compounded 
j (JP-A-46-27874). a composition in which a hindered phenol 
3 antioxidant is compounded ( JP-B- 6 - 35538 ) and tne like have 
been proposed. However, the former composition had a problem 
1S« that discoloring or coloring by heat occurred, and the latter 
| composition had a problem that a property of preventing 

| aiSC ° 103rin9 ° r Colori ^ oxidi^d nitrogen gases was 
fn insufficient. 

20 Description of the Invention 

under these circumstances, the present inventors have 

conducted extensive studies *« - 

studies for finding a polyurethane 

composition having an e*<-»i i on*- — 

9 excellent property of preventing 

discoloring or coloring not only by oxidized nitrogen 9a6es 
25 but also by heat . As the result . they have surprising!, found 
that a polyurethane composition having an excellent property 
of preventing discoloring or coloring not only by oxidi.ed 
nitrogen gases but .Iso by heat can be obtained by repl acing 
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a specific ami6e with the semicarbazlde compound in a 
composition in which a hindered phenol antioxidant and a 
semicarbazide compound are compounded, i.e., by compounding 
a hindered phenol antioxidant and a specific amide. Thus, 
the present invention has been completed. 

That is. The present invention provides a polyurethane 
composition, excellent in a property of preventing 
discoloring or coloring, characterized in that 

(A) a hindered phenol antioxidant, and 

(B) an amide represented by the following general formula 

O 

Rx-CONHj (I) 
s . wherein Ri represents an alkyl group having 12 to 21 carbon 



ru 



M 



atoms . are compounded in a polyurethane - 



15 



cc - 

5U 



The present Invention is described below in detail. 
The polyurethane used in the present invention is not 

^particularly limited and may be one obtained by an usual 

P 

process. Xt is obtained, for example, by polymerizing a 
20 polymer having two or more terminal hydroxyl groups 

( polyhydroxyl polymer) . particularly polyether glycol, 
polyester glycol or the like, with an organic diisocyanate 
compound to give an intermediate polymer (prepolymer) having 
a terminal organic isocyanate group, dissolving the obtained 
25 intermediate in an inert solvent, and then adding a 
polyf unctlonal hydrogen compound to elongate chains . 

The polyhydroxyl polymer herein includes, for example, 
polyether glycol, such as polypropylene ether glycol. 
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polyethylene ether glycol and polytetramethylene ether 
glycol, and the like. 

The polyester glycol includes, for example, products 
obtained by polycondensing at least one of aliphatic 
dicarboxylic acids having about 2 to 10 carbon atoms, such 
as succinic acid, malonic acid, glutaric acid, adipic acid, 
pimellc acid, suberic acid, azelaic acid, sebacic acid, 
dodecanedicarboxylic acid and cyclohexanedicarboxylic acid-. 
With at least one of glycols, such as ethylene glycol, 
propylene glycol, 1 . 4-butanedxoi . 1 . 6 -hexanediol and 
neopentylene glycol. The polyester glycol includes those 
obtained by using an aromatic dicarboxylic acid such as 
terephthallc acid, isophthalic acid and hydroxybenzolc acid 
as a co -monomer component, and lactone polyester polyols 
obtained by ring-opening polymerization of a cyclic ester such 
as polycaprolactone polyester. 

As the organic diieocyanate, there is used in the present 
invention, for example, at least one of 2,4-tolylene 
diisocyanate (TDI) # 4,4' -dlphenylroethane diisocyanate (MDI), 
hexamethylene diisocyanate ( HD1 ) , 1,4 -phenylene 
diisocyanate (HDI). 1 , 4-phenylene diisocyanate, 1,4- 
cyclohexane diisocyanate , 4 , 4 ? -dicyolohcxylmetnane 
diisocyanate ( HMD I ) , naphthalene diisocyanate, xylylene 
diisocyanate (XDI ) and the like . Preferred diisocyanates are 
TDI, MDI. HDI, HMDI. XDI and the like. 

The polyfunctional hydrogen compound includes, for 
example, diamines such as ethylencdiamine , propylenediamine, 
hexamethylenediamine , xylylenediamlne , 4,4'- 
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diaminodiphenylmethane ana hydrazine; diols such as ethylene 
glycol ana l,4-t>utanediol; hydroxides such as water, 
dihydrazide, carbon dihydraziae and p-aminopropionic acid 
hydrazidc . 

The inert solvent used in the polymerization reaction 
includes polar solvents such as N , N-dimethylf ormamlde . 
N t N-dimethylacetamide . N,N,N B ,N' - tetramethylurea , N- 
mothylpyrrolidone . dimethylsulf oxide and the like. 

The present invention is characterized in that a hindered 
phenol antioxidant of (A) and an ami^fe represented by the above 
general formula (I) are compouded. The hindered phenol 
antioxidant of (A) includes, for example , at least one phenol 
antioxidant selected from the group of compounds represented 
by the following general fornufla (II) or (III) : 



c 4 h 9 




v / 




(n) 



20 



, wherein R 3 represents afn allcyl group having 1 to 8 carbon 
atoms: n represents an 3/nteger of 1 to 4; and X represents 
an n-valent alcohol residue, having 1 to 18 carbon atoms , which 
may optionally contain /hetero atom and/or cyclic group. 
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. wherein R 4 represents an alkyl/ group having 1 to 8 cartoon 
atoms.- R 5 and R 6 independently Represent a hydrogen atom or 

n alkyl group, having 1 to ±6 carbon atoms, whioh may 
optionally contain hetero atom; m represents an integer of 
1 to 3s y represents an m-valent group, and when m is 1 , it 
represents a hydrogen atoA or an alkyl group, having 1 to 18 
cartoon atoms, which may optionally contain hetero atom, when 
m is 2. it represents L sulfur atom, an oxygen atom or an 
alkylidene group having 1 to 4 cartoon atoms, and when m is 
3, it represents an isocyanurlc acid-N . N ' . N " - trlmethylenc 
group or a 1 . 3 . 5-tri/ietnylbenzene- 2 .4.6- trimethylene group . 

R 3 in the phenol antioxidant represented by the formula 
CXI) herein represents an alkyl group having 1 to 8 carbon 
atoms . such alkyl group includes a straight chain alkyl group . 
a branched chain alkyl group or an alkyl group of cyclic 
structure, such as methyl, ethyl, propyl, isopropyl, butyl, 
tort-butyl, tert-amyl. tert-octyl, cyelohexyl and 1- 
methylcyelohexy. Preferably, it is methyl or rert-butyl. 
It is preferred that the C„H 9 i s tert-butyl. 

In addition, x represents an n-vaient alcohol residue, 
having 1 to 18 carbon atoms, which may optionally contain 
hetero atom and/or cyclic group. The alcohol residue refers 

- 6 - 
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to a moiety of an alcohol except its OH group. The hetero 
atom includes, for example, an oxygen atom, a nitrogen atom, 
a sulfur atom, and the like. The cyclic group includes, for 
example, 2 , a . 6 , 8 , 10- tetraoxaspiro [5.5] undecane ring, 
benzene ring, cyclohexane ring and the like. 

Representative examples of x include residues of 
monovalent alcohols such as methyl alcohol, ethyl alcohol. 
2-etnyihexyl alcohol, octyl alcohol and octadecyl alcohol; 
residues of divalent alcohols such as ethylene glycol. 

trlethylene glycol. 2 . 2 ' -thiodiethanol and 3.9-bis(l,l- 

O 

^ dimethyl- 2 -hydroxy ethyl) -2 , 4 . 8-tetras P iro[ 5 . 5 ] undecane; 

in 

rU residues of trivalent alcohols such as glycerol and 
S N « N ' ' N * ' -trihydroxyethyllsocyanuric acid; residues of 

- tetravalent alcohols such as pentaerythritol; and so on. 

^1 * 

a Representative examples of The phenol antioxidant: 

represented by the formula (XI) include n-octadecyl 3- 
m (3.5 -di-tort-butyl- 4-hydroxyphenyl) propionate . 3, 9-bisf 2- 
O ( 3-{3-tert-butyl-4-hydroxy-5-methyiphenyl)propionyloxy) - 
1,1- drUnethyletnyl ) - 2 , 4 . 8 . 1 O -tetraoxaspiro [5.5] undecane , 
triethylene glycol bis(3-(3-tert-butyl-5-methyi-4- 
hydroxyphenyl ) propionat e , tetraki s ( methylene ( 3 . 5 - di - t er t - 
butyl- 4 -hydroxyphanyl ) propionate ) methane and tris[2- 
(3' ,5' )-t8rt-butyl-4'-hydroxyhyflrocinnamoyloxylethyl] 
isocyanurate. Amongst them, n-octadecyl 3 - ( 3 . 5-di- tert- 
butyi-4-hydroxyphenyl) propionate, 3 . 9-bis ( 2- ( 3- ( 3-tert- 
butyl- 4 -hydroxy- 5 -methylphenyl ) propionyioxy ) -1.1- 
dimethyiethyl ) - 2 . 4 . 8 . 1 0 - te traoxaspiro [ 5 . 5 J undecane , 
tetrakis (methylene ( 3 , 5 -di-tert -butyl- 4 - 
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hydroxyphcnyl) propionate) methane, tris [ 2- ( 3 • , 5 • ) -tert- 
butyl-4 ' -hyaroxyhydrocinnamoyloxylethyl ] isocyanurate and 
rne like are preferably used. 

In addition. R 4 in the phenol antioxidant represented 
by the formula (III) represents an alkyl group having 1 to 
8 cartoon atoms. Such alkyl group includes a straight chain 
alkyl group, a branched chain alkyl group or an alkyl group 
of cyclic structure similar to those described above. 
Preferably, it is methyl or tert-butyl. 

R s and R 6 independently represent a hydrogen atom or an 
alkyl group, having 1 to 18 carbon atoms, which may optionally 
contain hetero atom. The alkyl group, having l to 18 carbon 
atoms, which may optionally contain hetero atom, includes 
y, for example . octylthiomethylene , 2 - ethylhexyl thiomethylene . 
N.N* , -dime thy laminome thy lene and the like in addition to a 
straight chain alkyl group, a branched chain alkyl group or 
an alkyl group of cyclic structure similar to those described 
above . 

V represents an m-valent group, and when m is 1 , it 
represents a hydrogen atom or an alkyl group, having 1 to 18 
carbon atoms, which may optionally contain hetero atom, when 
m is 2, it represents a sulfur atom, an oxygen atom or an 
alkylidene group baving 1 to 4 carbon atoms, and when m is 
3. it represents an isocyanuric acid-N.N' ,N' • -trimethylene 
group or a 1 . 3 • S-trimethylbenzens-2 ,4 , 6-trimetHyiene group. 
The alkyl group, having l to 18 carbon atoms, which may 
optionally contain hetero atom, includes, for example, groups 
Similar to those described above. The alkylidene group 
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having 1 to 4 carton atoms includes, for example, methylene, 
ethyllflene. propylidene . butylidene and the like. 

It is preferred that Y Is a hydrogen atom. a methylene 
group, a butylidene group, a sulfur atom, a 1.3,5- 
trlmethylbenzene-2.4,6-trim*thylene group or the like. 

Representative examples of the phenol antioxidant 
represented by the formula (Hi) include 2.6-di-tert- 
butyl-4-methylphenol. 2 , 6 -di- t ert-butyl- 4 -ethylphenol . 
2.4.6-trl-tert-butylphenol, 2 . 6 -di- tert-butyl- 4 - 
hydroxymethylphenoi . 2.2' -me thylenebis ( 4 - ethyl - 6 - 1 ert - 
butylphenol ) . 2,2' -methylenebls ( 6 - cyclohexyl - 4 - 
methyiphenol). 2.2' -methylenebis ( 4 , 6-di- tert-butylphenol ) . 
2.2' -ethylidenebis(4 . 6-di.tert-butylphenol) . 4.4'- 
methylenebis ( 2 , 6-fli-tert -butylphenol ) . 4,4'. 
butylidenebis ( 3-nethyi - 6 - twt-butyiphenol ) . 2,2'- 
«ethylenebi S ( 4 -methyl- 6 -tert -butylphenol) , 1.3,5- 
trlmethyl-2 . 4 . 6-tris ( 3 , 5 -di- 1 ert-blltyl- 4 - 
hydr oxybenzyl ) ben z ene , 4 . 4 1 - thlobis ( 3 -methyl - 6 - tert - 
butylphenol) . 1.3.5-tri S (4-tert-butyl-3-hydroxy-2.6- 
dimethyibenzyl) isocyanate and 1 , 3 . 5- tris ( 3 . s-di-tert- 
butyi-4-hydroxybenzyl) isoeyanato. Amongst them. 1,3.5- 
trls(4-tert-butyl-3-hyd a roxy-2.6-di me «»yl-ben SI yl) 

1S9Cyanate ' 1.3.5-tri s (3.5-di^t e rt-but y l-4-h y droxybenzyl, 
Isocyanate . 4,4' -butylidenebis ( 3 -methyl - 6 - tert - 

butylphenol ) , 1.3.5- 1 rime t hyl - 2 . 4 . 6 - 1 ris ( 3 , 5 - di - 1 er t - 

butyl-4-hydroxyben Z yl)ben Z ene ana the like are preferably 

used. 

Two or ro03rc hindered phenol antioxidants can be used. 

- 9 - 
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The amount thereof to be compounder in the polyurethane is 
usually about 0.05 parr toy weight to 5 parts toy weight. 

Ri in the amide of (B) represented by the above general 
formula (I) represents an alkyl group having 12 to 21 cartoon 
a roms , which includes, for example, dodecyl. tridecyl, 
tetradecyl, pentadecyl. hexadecyl, heptadecyl, octadecyl. 
nonadecyl, eicosyl , henelcosyl and the like. 

Representative examples of preferred amide (i) include 
behenic acid amide, stearic acid amide and the like- Use of 
one wherein R x is an alkyl having 18 to 21 carbon atoms is 
particularly preferred, because it is excellent in resistance 

in 

§ ~j against extraction by water, and therefore particularly 
jS advantageous, for example, in the field of polyurethane for 
M: fiber in which dyeing step is included. 
15 ^ Two or more amide (I) can toe used. The amount thereof 

| to he compoundod in the polyurethane is usually O.oi part by 

fy weight to lo parts by weight . When the amount of the aliphatic 

s y 

O acid amide compounded in polyurethane is less than 0.01 part 
"toy weight, tlie effect is liable to be insufficient; on the 
other hand, use of an amount exceeding 10 parts by weight is 
not preferred from the economical viewpoint because an effect 
corresponding to the compounded amount is not obtained. 

In addition, in the present invention, a compounding 
ingredient, such as ultraviolet absorbers including 
benzotriazole , benzophenone , benzoate , cyanoacrylate , 
triazine or the like? stabilizers including hindered amine 
liflht stabilizer, phosphorus stabilizer, sulfur stabilizer, 
benzofranonc stabilizer, semicarbazide compounds or the 

- 10 - 
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like, and further pigment; dye; and filler can be added, if 
necessary . 

Specific examples of the ultraviolet absorber include 
the following compounds: 2- ( 3-tert-butyl-2-hydroxy-5- 
methylphenyl ) ^ 5 ~ chlorobenzo tria z ole . 2 - { 3 . 5-di-tert- 
butyi-2-hyd r oxyphenyi)benzotriazole. 2- < 2 -hydroxy 5- 
methylphenyl >benzotriazole , 2 - ( 2 -hydroxy ~ S -tert - 
octylphenyl ) benzotriazole . 2-(3.5-di-t ort - amyl - 2 - 
hyoroxyphenyl ) benzotriazole , 2- [ 2 -hydroxy- 3 . 5 -bis (a.. a- 
dimethylbenzyl ) phenyl ) benzotriazole . 2 -hydroxy-4- 
oct oxybenzophenone . 2 -hydroxy- 4 -me thoxybenzophenone , 2.4- 
di - tert - butylpheny 1 3 , 5 - di - 1 « t - bu tyl - 4 - by droxyben zoate, 
n-hexadecyl 3 , 5-di- tert -butyl-4 -hydroxytoenzoate . ethyl 2- 
^ cyano^ 3 , 3-diphenylacrylate . 2 , 4-dihyflroxybensophenone , 
15 2.2' ,4.4' -tetrahydroxybenzophenone . 2- ( 2 -hydroxy-4 - 

octoxyphenyljbenzotriazole . 2 - [ 2-hydroxy- 3 . 5-bis (a.a- 
dimethylbenzyl ) phenyl ] - 2H-benzotriazole . 2- (3 . 5-di-tert- 
toutyl-2-hydroxyDhenyl)-5-ohlorobenzotriazole, a condensate 
of methyl 3- r 3-tert-butyl- 5- ( 2H-benzotriazole-2-yl ) -4- 
hydroxyphenyl] propionate and polyethylene glycol (molecular 
weight, about 300). a hydroxyphenylbenzotriazoie derivative. 

2-(4.6-di P henyl-i. 3 . 5 .triazine-2-yl)-5-hexyloxvphenol and 
2 - [ 4 , 6 -bis (2.4- dimethylphenyl ) ~ 1 , 3 , 5 - triazine- 2 -yl ] - 5 ~ 
octyioxyphenol . 

specific examples of the hindered amine light stabilizer 
include the following compounds: 

bis ( 2.2.6. 6 -tetramethyl- 4 -piperidyl ) sebacate . 
bis ( 1 , 2 . 2 . 6 . 6 -pcntamethyl - 4 -piperidyl ) sebacate. 2- 

- 11 - 
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metHyl-2 -(2,2,6. 6 - tetramethyl- 4 -piperidyl ) ainino-N- 

{ 2 . 2 . 6 , 6 - tetramethyl - 4 -piperidyl ) propionamide , 

bis( 1 ,2.2.6 , 6 -pen tame thyl- 4 -piperidyl) 2- ( 3 , 5-ul-tert- 

butyl- 4 -hydroxybenzyl ) - 2-n-butylmalonate, 

tetrakis(2,2,6. 6 -tetramethyl- 4 -piperidyl) 1,2.3.4- 

butanetetraearboxylate , poly [{6-(l, 1,3,3 -. 

tetramethylbutyl ) imino -1,3.5- triaz ine - 2.4- diyl} { ( 2 , 2 . 6 . 6 - 
tetramethyl- 4 -piperidyl ) Imino }hexainethylene{ (2.2.6.6- 
tetramethyl- 4 -piperidyl ) imino} ] . poly [ ( e-moxpholmo- 
1,3. 5 - triazine -2.4- diyl ) { ( 2 , 2 . 6 . 6 - tetramethyl - 4 - 



J piperidyl ) imino}hexamethylene{ (2,2.6. 6 -Tetramethyl- 4 - 

!£j piperidyl) imino}] . a polycondensate of dimethyl succinate 

3 and l-( 2-hydroxyethyl) -4-hyd:roxy-2 , 2 , 6 , 6- 

SI 

M; * e trainetliylpiper±d±ne, a polycondensate of N,N^t>ie5(3- 



15 a an»inopropyl)ethylenediamine and 2 , 4-bis [N-butyl-N- 

(1,2,2,6 » 6-pencamethyl- 4 -piperidyl ) amino ] - 6-chloro-l , 3 , 5 - 
JJt triazine. a polycondensate of 1.2,2,6,6 -pentamethyl- 4 • 



20 



25 



S piperidinol and 3 . 9-bis- ( z-hydroxy-i , 1-dimethyiethyl) - 

LJ 

2.4.8, 10-tetraoxasplro[ 5 . 5 Jundecane with 1.2.3,4- 
butanetetracarboxylic acid and bis ( l-octoxy-2 . 2 . 6 . 6- 
tctramethyl - a -piperidyl ) sabacate . 

The bensofranone stabilizer includes, for example, 
5 , 7-di-tert-butyl-3- ( 3 . 4-dimethylphenyl) -3H~benzof uran-2- 
one and the liXe . The semicarbazide stabilizer includes . for 
example , 1,6 -hexamethylenebis ( N , N- dimethylsemicarbazide ) . 
4.4 • -(methylenedi-D-phenylene)bis(N.N- 
diethylsemicarbazide) . 4,4'- (methylenedi-p- 
phenylene)bis(N.N~aiethylsemicarbaziae), 4.4'- 
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(methyleneai-p-phenyiene)bis(N.N- 

dil e opro P yl S emicarb a2i de) . a ( a-(p-xyiyi e „ e )bi s (N.N- 
din.ethyl semicart)a2ide) , 1 . 4-cycloiiexylenebis { N , N- 
diHiethylsemxcarbasside) ana the like. 

As to the method for compounding various stabilizers and 
compounding ingredients in the polyurethane. they can be 
compouded a t any s ta S e S in t,e production steps . Per example . 
they can be added directly to the polyurethane or can be added 
*o a raw material thereof. When a solvent i s u S ed, they can 
be added after dispersing or dissolving i n a Mll of 
the solvent. Preferably, they are compounded after the 
reaction of the prepolymer with the chain-elongation agen t. 

According to th e p re3 ent invention, a polyurethane 
composition having an excellent property of preventing 
discoloring ox coloring by oxidised nitrogen g aseS and heat 
can be obtained by compounding a phenol antioxidant and an 
*mide < X ) in a polyurethane . They can advantageously be used 
in the fields « elastic y arn . f u». foam, paint, adhesive 

and the likft. Particularly the a ^ _ 

^ y ' Xlie effoct is more remarkable 

when used as an elastic yarn. 
Examples 

The P^ent lnventj.cn wm now be de,cr».d in mo« 
<.e tali „ it „ « f erenoe to E3[alllples _ which flo scope 

the present invention. 
[ Composition ] 

Polyurethane i An _ . w 

10 0 parts by weight 

Tested stabilizer *. 

tauiAizer Amount shown in Table 1 

- 13 - 
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and Table 2 (parts by weight) 
AO-l: 3.9-bi 3 (2-{3-(3-terT-butyl~4-hydroxy-5- 
methylphenyl )propionylo X y) -1 , 1 -dime thy let hyl ) -2 . 4 . 8 . 10- 
tetraoxaapiro [ 5 . 5 J undecane , 

5 AO- 2: l,3.5-tris<4-t e rt-butyl-3-hydroxy-2.6- 

aimethylbenzyi) isocyanate 

B-is behenic acid amide 
B-2t stearic acid amide 

C-l i 1 , 6 -hexamethylenebie { N , N - dime t hylsemicarba e lde ) 
10 D "l- 2- T2' -hydroxy- 3- ,5*-bis(a 

j dimethylbenzyl ) phenyl ] bensotr iazole 



. a- 



m 



15 B 



20 



25 



Sj Sample 1: NO, resistant property of preventing 

discoloring or coloring of polyurethane 
^ using a 30 mm*-single screw extruder, compositions in 

|Table 1 nescribed below were pelleti 8 ed by melt -Kneading at 
|ia5"C. The obtained pellets were exposed to 650 ppm of NO x 
pgas for i hour aa * The no, resistant property of preventing 
discoloring or coloring was evaluated by aegree of yellowing 
after the exposure. The results are shown in Table 1. 
° - No yellowing 
xi Deep yellow 

in addition, the obtained pellets were subjected to 
ageing in an oven at ISO^C for 3 hours . By observing the color 
hue after the ageing, the heat resi s tant property of 
preventing discoloring or coloring (coloring by heat) was 
evaluated by degree of coloring. The results are shown i n 
Table 1. 
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PR-19-'00 17:25 TO-PILLSBURY MADISON 



FROMrSC INTELEC CO 



R:654 



o: Thin yellow 
x : Deep yellow 



Table 1 




8 



iau 



15 



20 



Example 2s A „ti-i ea chin 9 property of po lyure tha„ e in flyelng 
Using a 30 ^- 3±n3±G screw 6xtruder . COmposit:Lone in 
2 deSCr ^ ed were P eUet ize a h y .nelt-Kneafllng at 

1.--C. into a stainless .teel ve SS el were placed 5 g of the 

° btalned PellCtS " 100 ml - ^ous solution at p H s 
in which 1* o* Avoran xw (raanufacturefl by Bayex) a surractant 

T ^ Ve8eel — Closed and extraction was 

oarriea out at 12 o»c f or a hours . The pellet* bef _ and 
the -taction were exposed to 650 p pm o£ No , gas f or , ^ 

and a change in the NO-. re si s t<,ni- — ~ 

* re5lst «it property of preventing 

ev. iuatlng aogree Qf yellowlng a£tM ejcpoaur6 
-earee o f y ell OBlng „ as evaluatea ^ t „, followlog 3 sco _ e 
The results are „ho»„ i» Tabie 2. 

o= No yeUo.^.. 4! rai „ yellow; Kt 
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PK-iy-'UO 17:2b TU:F1LLSBURY MADISON FROM:SC INTELEC CO 



R: 554 P. 21/29 



P 



excellent in anti-ie^,,,, property 

Table 2 




f 33 



OP 



ru 

s 3 
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